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We introduce non-Hermitian generalizations of Majorana zero modes (MZMs) which appear in
the topological phase of a weakly dissipative Kitaev chain coupled to a Markovian bath. Notably,
the presence of MZMs ensures that the steady state in the absence of decoherence events is two-fold
degenerate. Within a stochastic wavefunction approach, the effective Hamiltonian governing the
coherent, non-unitary dynamics retains BDI classification of the closed limit, but belongs to one
of four non-Hermitian “flavors” of the ten-fold way. We argue for the stability of MZMs due to
a generalization of particle-hole symmetry, and uncover the resulting topological phase diagram.
Qualitative features of our study generalize to two-dimensional chiral superconductors. The dissi-
pative superconducting chain can be mapped to an Ising model in a complex transverse field, and
we discuss potential signatures of the degeneracy.
I. INTRODUCTION
Recent experimental [1–6] and theoretical [7–27] efforts
have aimed at generalizing topological band theory to
complex band structures which dictate the dynamics of
open systems. While origins of this field primarily began
with motivations from classical topological photonics in
the presence of gain or loss, more recent studies suggest
that the formalism is very relevant for quantum many-
body physics [27–38].
In this work, we use the framework of non-Hermitian
topology to demonstrate that a dissipative quantum
many-body system can possess symmetry-protected
topologically-degenerate steady states, in analogy with
the equilibrium paradigm of topologically-degenerate
fermionic ground states. In the topological phase of su-
perconductors, orthogonal ground states are related to
each other by a nonlocal zero-energy excitation com-
posed of a pair of Majoranas: |gnd2〉 = β†0 |gnd1〉 where
β†0 = αl + iαr and αl/r are Majorana fermions on the
left/right boundary of the sample [39]. In open quantum
systems, there is no notion of a ground state, but sys-
tems generically evolve into a steady state. We demon-
strate that the steady state of an open system can be
non-unique due to non-Hermitian Majorana zero modes
which connect orthogonal states.
The ten-fold way [40] classifies symmetry-protected
topological phases of free fermions in Hermitian systems.
In a non-Hermitian setting there are more than ten ran-
dom matrix ensembles, called the Bernard-LeClair (BL)
classes [41] which generalize the Altland-Zirnbauer (AZ)
classes [42] in the absence of Hermiticity. Breaking Her-
miticity leads to a larger number of symmetry classes
since the Hamiltonian matrix obeys H 6= H† =⇒ H∗ 6=
HT such that time-reversal and particle-hole symmetry
can be represented in two inequivalent ways, depending
on whether the symmetry involves conjugation or trans-
position of the matrix.
Recent studies have constructed a topological periodic
table using the BL classes as a basis, called the 38-fold
way [43, 44]. In this work, we discuss a physical sys-
tem which hosts edge modes which are protected by BL
symmetries. Specifically, we study a non-Hermitian su-
perconductor with particle-hole symmetry whose Hamil-
tonian obeys: Hk = −ΣHT−kΣ but explicitly breaks
the conventional expression: Hk 6= −ΣH∗−kΣ where Σ
transforms particles to holes. We show that this non-
Hermitian particle-hole symmetry can be used to protect
topological Majorana modes in both 1D and 2D, leading
to robustly degenerate steady states.
II. FOUR FLAVORS OF THE TEN-FOLD WAY
Before specializing to the model, we uncover four dif-
ferent “flavors” of the ten-fold way which can arise in
non-Hermitian models. In the Hermitian limit, the first-
quantized Hamiltonian (matrix) H = ∑i,j Hi,jc†i cj can
be classified according to the following symmetries
TRSc : H = UTH
∗U†T , UTU
∗
T = ±I (1a)
PHSc : H = −UCH∗U†C , UCU∗C = ±I (1b)
chiral : H = −USHU†S , U2S = I. (1c)
This leads to 3×3+1 = 10 distinct classes, since there are
three options for TRS (no TRS, UTU
∗
T = I, or UTU∗T =
−I), three options for PHS, and chiral symmetry can
exist in the absence of both [40].
The crucial insight of Bernard and LeClair [41] was
to note that HT 6= H∗ for non-Hermitian models (by
definition). Thus once non-Hermitian terms are included,
H can still possess TRS and/or PHS but they can be
represented in two distinct ways, i.e. via transposition
(t) or conjugation (c). We note that this leads to four
distinct flavors of the ten-fold way, enumerated below. If
both TRS and PHS involve transposition, then
TRSt : H = UTH
TU†T , UTU
∗
T = ±I (2a)
PHSt : H = −UCHTU†C , UCU∗C = ±I (2b)
chiral : H = −USHU†S , U2S = I, (2c)
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2FIG. 1. A Hermitian Hamiltonian with TRS and/or PHS
(left) can preserve its symmetries once non-Hermitian terms
are added, but the corresponding expression will either involve
conjugation or transposition (right) which are inequivalent
operations. This generates 2 × 2 = 4 flavors of the ten-fold
way.
generate a distinct ten-fold way. Mixing transposition
and conjugation leads to
TRSc : H = UTH
∗U†T , UTU
∗
T = ±I (3a)
PHSt : H = −UCHTU†C , UCU∗C = ±I (3b)
PAH : H = −USH†U†S , U2S = I, (3c)
and
TRSt : H = UTH
TU†T , UTU
∗
T = ±I (4a)
PHSc : H = −UCH∗U†C , UCU∗C = ±I (4b)
PAH : H = −USH†U†S , U2S = I, (4c)
where pseudo-anti-Hermiticity (PAH) generalizes chiral
symmetry and is guaranteed if the model has both TRS
and PHS of mixed t, c character. The last two sets are
called classes “AZ” and “AZ†” in Ref. [43]. (Note that
there are many redundancies between the 4 × 10 = 40
classes listed above, e.g. we have counted the symmetry-
less class A four times.)
In the Hermitian limit H = H†, the four sets of sym-
metries defined above are identical and hence they are
only distinct in the presence of non-Hermitian terms.
Adding non-Hermitian terms to the model H can pre-
serve ten-fold way symmetries, but will generically move
the system to one of the four sets given above. This
is sketched in Fig. 1. While these classes are a subset
of the 38 topologically-distinct non-Hermitian symme-
try classes as defined in Refs. [43, 44], they are physi-
cally motivated as natural dissipative extensions of the
fermionic ten-fold way. In this work, we discuss a phys-
ical scenario where the ten-fold way generated by TRSt
and PHSt arises naturally and leads to non-Hermitian
generalizations of gapless Majorana modes.
III. SETUP, MODEL, AND SYMMETRIES
We study the non-unitary time evolution of a topolog-
ical superconductor (TSC) coupled to a Markovian bath
which is allowed to remove electrons from the system,
in the limit where removal events are rare. Our starting
point is the Lindblad master equation
dρ
dt
= L(ρ) = −i
(
Heffρ− ρH†eff
)
+ 2
∑
j
γjLjρL
†
j (5)
where ρ is the density matrix of the system, Lj are the
Lindblad jump operators which represent decoherence
events (occurring at rate γj), andHeff = H−i
∑
j γjL
†
jLj
such that H generates the unitary part of the evolution
[45]. L is a non-Hermitian “superoperator” which gener-
ates the non-unitary dynamics.
The Lindblad master equation (5) lends itself to a con-
venient physical interpretation known as the quantum
stochastic wavefunction approach [46, 47]: In a time step
dt, a system prepared in a pure state will either evolve co-
herently according to the non-Hermitian effective Hamil-
tonianHeff, or a “quantum jump event” will decohere the
system by moving a pure state from |ψ〉 to Lj |ψ〉. Av-
eraging over all such trajectories will produce the same
expectation values as formally solving the Lindblad mas-
ter equation for the evolution of the density matrix.
We specialize to the case when the jump events occur
at a low rate such that the system’s dynamics can be rea-
sonably modeled by studying the coherent, non-unitary
evolution generated by Heff. (This approximation is ex-
act in the limit of no jump events; see Sec. VIII.) Specif-
ically, we begin by studying a fermionic Kitaev chain
Hamiltonian coupled to a bath which can remove elec-
trons at each lattice site: Ln = cn, which leads to the
effective Hamiltonian
Hc = 2u
N∑
n=1
c†ncn−∆
N∑
n=1
(
c†ncn+1 + c
†
nc
†
n+1 + h.c.
)
(6)
where u = µ − iγ ∈ C, ∆ ∈ R. The terms represent an
equilibrium chemical potential µ, dissipation which oc-
curs at a uniform rate γ across lattice sites, and equal
hopping and pairing strength ∆. Mathematically, this
is a Kitaev chain with a complex potential. The many-
body spectrum is now complex with negative imaginary
components which represents “probability leakage” into
the environment. The steady state of the system is de-
fined as the eigenstate with the largest (least negative)
imaginary energy.
To uncover the symmetries of the Hamiltonian it is use-
ful to transform the model to a Majorana basis. Making
the replacement: αi,A = ci + c
†
i , αi,B = i(ci− c†i ) leads to
Hα = iu
N∑
n=1
(αi,Aαi,B − αi,Bαi,A) (7)
+ i∆
N−1∑
n=1
(αi,Bαi+1,A − αi+1,Aαi,B) .
The Hamiltonian transforms to a Su-Schrieffer-Heeger
(SSH) model [48] with hopping phases which break Her-
miticity, depicted in Fig. 2. (This is the chiral-SSH
model, previously studied in Ref. [26].)
The Hermitian Kitaev chain belongs to class BDI
within the ten-fold way, leading to a Z classification
which suggests that an arbitrary number of edge modes
3A
B
A
B
A
Biu
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FIG. 2. Dissipative Kitaev chain effective Hamiltonian in a
Majorana basis (7). The model transforms to a Su-Schrieffer-
Heeger model with non-Hermitian intracell hopping ±iu ∈ C,
and Hermitian intercell hopping ±i∆ ∈ I.
can be protected due to the chiral symmetry in a Majo-
rana basis. In the absence of Hermiticity, the model again
falls into class BDI, but this time it belongs to the ten-
fold way generated by TRSt and PHSt. More specifically,
the effective Hamiltonian in a Majorana basis satisfies the
following symmetries: Hα = −HTα , Hα = τzHTα τz, Hα =
−τzHατz where τz = IN ⊗σz and σz is the Pauli matrix.
The Hamiltonian keeps its TRS and PHS symmetries,
but both are represented via transposition rather than
conjugation. Naturally, the Hamiltonian in a complex
fermion basis acquires the same three symmetries, repre-
sented as: Hc = −ΣxHTc Σx, Hc = HTc , Hc = −ΣxHcΣx
where Σx = σx ⊗ IN .
To diagonalize the Hamiltonian, we make a transfor-
mation to fermionic quasiparticles
(
β β¯†
)
=
(
c† c
)
V,
(
β¯†
β
)
= V −1
(
c
c†
)
. (8)
The two types of quasiparticles β, β¯† arise due to the right
and left eigenvectors of non-Hermitian matrices [19]. The
particle-hole symmetry of the Hamiltonian imposes a
structure on the transformation matrix
V = Σx
(
V −1
)T
Σx. (9)
Remarkably, this expression guarantees that quasiparti-
cles obey generalized fermionic statistics
{βi, β¯†j} = δi,j , {β¯†i , β¯†j} = {βi, βj} = 0. (10)
The diagonalized second-quantized Hamiltonian reads
Hc = 1
2
(
β β¯†
)
Λ
(
β¯†
β
)
=
∑
i
Ei
(
β¯†i βi +
1
2
)
(11)
where Λ = Diag[−E1, . . . ,−EN , E1, . . . , EN ] is a diago-
nal matrix whose entries correspond to the energies of
the system and Re[Ei] > 0. The quasiparticle vacuum
state is defined as: βi |vac〉 = 0, and an excited state
with energy Ei is β¯
†
i |vac〉.
IV. STABILITY OF MAJORANA MODES
Before calculating the spectrum, we generalize the
stability of Majorana zero modes to include robustness
0 1 2
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FIG. 3. Spectrum of the 1D non-Hermitian Kitaev chain,
γ/∆ = 0.1. (Each eigenvalue comes in ± pairs; we only plot
the positive-real-energy branch of the quasiparticle spectrum
for clarity.) MZMs (red) exist on opposite ends of the spec-
trum and couple to form a quasiparticle zero-mode. Bulk
modes (black) are generically complex. Positive imaginary
modes represent amplifying hole bands, while negative modes
represent decaying electronic bands.
against non-Hermitian terms in the Hamiltonian. In the
Hermitian Kitaev chain, the MZM is protected at zero
energy due to its particle-hole symmetry
ψ0 ∝ Σxψ∗0 =⇒ E0 = 0 (12)
where Hcψ0 = 0. Any term entering the Hamiltonian
which preserves the bandgap cannot perturb the MZM
away from zero energy.
In the non-Hermitian case, each eigenvalue E has an
associated right and left eigenvector, defined as
Hcψ = Eψ (13)
H†cλ = E
∗λ. (14)
The non-Hermitian MZM satisfies the condition
ψ0 ∝ Σxλ∗0 =⇒ E0 = 0. (15)
We find that the particle-hole symmetry: Hc =
−ΣxHTc Σx protects the MZM at zero energy in direct
analogy with the Hermitian case. This ensures a two-fold
degeneracy in the many-body spectrum of the dynamical
system. Our analysis generalizes the protection of MZMs
in a TSC with respect to Hermiticity-breaking terms in
the Hamiltonian. (Chiral symmetry also ensures gapless
edge modes, but the argument above can protect a MZM
at the edge even when both TRS and chiral symmetry
are broken.)
In the analysis of Refs. [43, 44], the model has a Z
point-gap classification in 1D. If TRS is broken then this
reduces to a Z2 classification. Bulk band gaps have to
close in both the real and imaginary plane simultaneously
in order to remove a Majorana mode pinned to E0 = 0,
in agreement with our adiabatic argument.
V. MANY-BODY SPECTRUM
The spectrum of the system for weak decay is given in
Fig. 3. We find that the energy of the MZM remains un-
changed upon inclusion of decay, in agreement with the
4µ/∆
γ/∆
2
degenerate
FIG. 4. Phase diagram of the dissipative Kitaev chain with
chemical potential µ, hopping and pairing strength ∆, and
dissipation γ. The green unit circle indicates a region where
all eigenstates are two-fold degenerate due to the presence of
a MZM on each edge.
analysis from the previous section. This is not true for
bulk modes, all of which acquire a non-zero imaginary
component to their energy. Interestingly, we find that
some quasiparticles get amplified while others decay. We
can understand this behavior by examining the composi-
tion of the quasiparticles in terms of electrons and holes.
Quasiparticles which are mostly composed of electrons
(c† terms) acquire a negative imaginary energy indicating
decay, while modes composed of holes (c terms) acquire a
positive imaginary energy indicating growth. Intuitively
this agrees with the idea that electronic dissipation leads
to the proliferation of holes. MZMs are equally composed
of electrons and holes, hence their imaginary component
is zero. (Note that in order to properly calculate observ-
ables we must renormalize the wavefunction after time
evolving [46, 47].)
What does a complex energy spectrum imply for the
dynamics of the system? An arbitrary initial state can be
rewritten as a superposition of quasiparticles β¯†j acting
on the vacuum
|Ψ〉 =
∑
{i}
κ{i}Πj∈{i}β¯
†
j |vac〉 (16)
where {i} represents all 2N permutations of occupied
states, and κ{i} is the associated amplitude. Upon evolv-
ing the state in time by exp(−iHt), the terms with the
most hole-like quasiparticles will start to dominate the
wavefunction, since these are the modes which decay least
as a function of time. The steady state of the system is
|SS1〉 = Π{i}′ β¯†i |vac〉 where the set {i}′ includes all quasi-
particles with Im[Ei] > 0. This state is degenerate in the
topological phase due to MZMs which relate the steady
states to each other |SS2〉 = β¯†0 |SS1〉.
VI. DISSIPATIVE PHASE DIAGRAM
We have seen that the presence of weak decay (small
γ) leaves the Majorana mode pinned at zero energy while
bulk modes generically pick up a complex dispersion. As
the decay rate is further increased, it is possible to induce
a topological phase transition by closing a band gap. In
order to uncover the topological phase boundary, it is
easiest to examine the Bloch Hamiltonian by transform-
ing to momentum coordinates k. The bulk dispersion is
found to be
Ek = ±2
√
(µ− iγ −∆ cos k)2 + ∆2 sin2 k. (17)
We easily identify the band closing points which occur
at the critical values: µ2c + γ
2
c = ∆
2
c . The phase diagram
is depicted in Fig. 4. This agrees with our intuition:
The Hamiltonian maps to a non-Hermitian SSH model
(7) which hosts edge modes only when the magnitude of
the intracell hopping is smaller than that of the intercell
hopping.
VII. TWO-DIMENSIONAL TSC
We demonstrate that the qualitative results from our
study generalize to higher dimensions. Consider the class
D superconductor in two-dimensions with a Z classifica-
tion in the presence of uniform electronic loss γ
H2D =
∑
m,n
−t
(
c†m+1,ncm,n + c
†
m,n+1cm,n + h.c.
)
+
(
∆c†m+1,nc
†
m,n + h.c.
)
+
(
i∆c†m,n+1c
†
m,n + h.c.
)
− (µ+ iγ − 4t) c†m,ncm,n (18)
where we assume a square lattice geometry and cm,n an-
nihilates a spinless fermion on lattice site (m,n) of an
N ×N square lattice [49]. The terms represent hopping
t, pairing ∆, and the chemical potential µ. To observe
edge modes we impose periodic boundary conditions in
the y direction while maintaining a finite slab in x. We
rewrite operators in terms of their Fourier transform
cm,n =
1√
N
∑
ky
eikyncm,ky . (19)
The Hamiltonian takes the form
H2D =
∑
ky∈(0,pi)
c†kyH(ky)cky (20)
where cky = (cm=1,ky . . . , c
†
m=1,−ky , . . .)
T . The spectrum
is found by diagonalizing Hky and is given in Fig. 5 for
a weakly decaying model. (Henceforth, we use the scalar
k to represent ky.) Notice that a single edge mode is
localized on each side of the chain with opposite group
velocity which results in a net chirality.
The MZM is protected at the high-symmetry point in
the Brillouin zone due to particle-hole symmetry. The
Bloch Hamiltonian satisfies
H(k) = −ΣxHT (−k)Σx. (21)
5−pi 0 pi
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FIG. 5. Semi-periodic spectrum in ky for the weakly-
dissipative Hamiltonian given in Eq. (18) with parameters:
∆/t = 0.5, µ/t = 1.0, γ/t = 0.1. Edge modes (red) retain
their fully real dispersion, while bulk modes (black) are com-
plex. The band crossing occurs at zero energy when k = 0
due to MZMs which arise on opposite edges of the system.
This is in agreement with symmetry considerations.
Non-Hermitian Majorana modes at a high-symmetry
point in the Brillouin zone (e.g. k = 0), are related via
ψedge(k = 0) ∝ Σxλ∗edge(k = 0). (22)
This again suggests that E(k = 0) = 0 due to particle-
hole symmetry, in agreement with the numerics given in
Fig. 5.
VIII. MAPPING TO AN ISING MODEL IN A
COMPLEX FIELD
The coherent, non-unitary time evolution described in
this work is exact in the absence of a “quantum jump
event,” i.e. a process where an electron leaves the super-
conductor and enters the bath. In principle, one could
continuously monitor the system to check if such an event
has taken place. While this is difficult to do in electronic
models, it has been achieved in spin systems coupled to a
photonic cavity field, e.g. spontaneous decay in an atomic
level is accompanied by photonic emission which can be
monitored. We describe how our analysis of the Hamilto-
nian in Eq. (6) predicts robustly degenerate steady states
in a dissipative extension of the canonical transverse field
Ising model (TFIM).
Before specializing to the many-body case, we first
discuss a single atomic three-level system, with states:
|↑〉 , |↓〉 , |c〉. We consider a scenario similar to Ref. [50]:
The two-level system |↑〉 , |↓〉 undergoes unitary time evo-
lution according to some Hermitian Hamiltonian H. The
only way for an atom to end up in the state |c〉 is by
starting in the state |↑〉 and spontaneously emitting a
photon into a cavity mode. (See Fig. 6.) In the Lindblad
formalism, the quantum jump operator of this dissipative
three-level system is: L = |c〉 〈↑|.
We suppose that we can constantly check if a pho-
ton has been emitted. (In practice this can be achieved
via postselection by measuring the occupation of the c
state [50].) Partially-projected spin systems have been
experimentally probed for a single atom [51, 52], and
many-body systems have been investigated theoretically
↑
↓
c
FIG. 6. A two-level system ↑, ↓ can decay to a third level c
by starting in ↑ and spontaneously emitting a photon into a
cavity. (The c state is a “dark mode” of the Lindbladian.) By
checking for the absence of photonic emission, the three-level
system is projected onto a two-level subspace which undergoes
coherent, non-unitary dynamics. (Emission from ↑ to ↓ can
be disallowed by selection rules.)
[50, 53]. Lack of emission leads to coherent, non-unitary
dynamics generated by Heff which represents exponen-
tial decay in the probability of finding the system in the
|↑〉 state as a function of time. This agrees with our in-
tuition: Conditioning on the fact that no photons are
emitted, the probability of finding the spin system in the
up state decreases over time.
Consider N of such three-level systems, which interact
coherently according to a transverse-field Ising model.
Then in the absence of photonic emission, the ↑, ↓ sub-
system evolves via the effective Hamiltonian
H = −∆
∑
n
σxnσ
x
n+1 + µ
∑
n
σzn − iγ
∑
n
(σzn + I) (23)
where σin represents the ith Pauli spin operator on the
lattice site n of N . The first two terms represent the stan-
dard Hermitian TFIM, while the last term represents the
non-Hermitian contribution responsible for non-unitary
dynamics of the eigenstates.
The many-body spectrum can be found exactly by
performing the Jordan-Wigner transformation [54] to
fermionic degrees of freedom
σ+j = exp
(
−ipi
j−1∑
k=1
c†kck
)
c†j , σ
z
j = 2c
†
jcj − 1. (24)
The Hamiltonian (neglecting constants) reads
H = 2u
∑
n
c†ncn−∆
∑
n
(
c†ncn+1 + c
†
nc
†
n+1 + h.c.
)
(25)
where u = µ − iγ, and cn represents a complex spinless
fermion on site n. This implies that the Ising model in
a complex field shares the same spectrum as the dissipa-
tive Kitaev chain Eq. (6) studied in this work. The Z2
topological degeneracy of the Kitaev chain translates to
a Z2 degeneracy due to symmetry-breaking in the Ising
model.
We briefly outline an experimental setup which could
diagnose signatures of the degeneracy. Consider a chain
of spins which is initially prepared in a symmetry-broken
state in the x direction, i.e. |→→→ . . .〉. We then quench
the system by allowing the spin-up state in z to decay to
6a third level by emitting a photon into a cavity mode with
rate γ, and potentially applying a transverse field µ. Af-
ter propagating the system in time, but before the first
photonic emission into the cavity, we turn off the evolv-
ing Hamiltonian and make measurements in the result-
ing steady state. We expect this steady state to remain
symmetry-broken when γ2 + µ2 < ∆2, i.e. 〈σx〉 6= 0,
whilst a unique steady-state is chosen in the opposite
limit, i.e. 〈σx〉 = 0. Our simple setup predicts a quan-
tum phase transition for a non-Hermitian extension of
the famous transverse-field Ising model.
IX. CONCLUSIONS
We have found non-Hermitian generalizations of Ma-
jorana zero modes which appear in the effective Hamilto-
nian description of topological superconductors coupled
to a Markovian bath. We began by uncovering four non-
Hermitian flavors of the ten-fold way: Time-reversal and
particle-hole symmetry of the Altland-Zirnbauer classifi-
cation can both be represented either via transposition
or conjugation, leading to 2 × 2 = 4 sets of symmetry
classes. We then demonstrated that the set generated
by TRS and PHS transposition is relevant for the dis-
sipative Kitaev chain. In the presence of electronic loss
to an environment, the effective Hamiltonian retains its
BDI classification with particle-hole symmetry protect-
ing gapless Majorana modes at the edge. These modes
ensure that the pure steady state of Heff is two-fold de-
generate: |SS2〉 = β¯†0 |SS1〉, where β¯†0 is a quasiparti-
cle composed of a pair of Majorana modes, in analogy
with the ground state degeneracy of the closed model.
Our work extends ideas from topological band theory
to non-equilibrium many-body setups which evolve non-
unitarily in time.
We uncovered the phase diagram of the non-Hermitian
Kitaev chain in terms of dissipation strength, and demon-
strated how generalizations of MZMs can arise in two-
dimensional class D superconductors. While the coher-
ent dynamics generated by Heff is a good approxima-
tion in the weakly-dissipative limit, we have discussed
a partially-projected spin system which will evolve ex-
actly according to this Hamiltonian: In the absence of
spontaneous decay (heralded by a lack of photonic emis-
sion), the steady state of a dissipative transverse-field
Ising model will exhibit the same two-fold degeneracy dis-
cussed in this work due to the Jordan-Wigner mapping
which ensures that the models share the same spectrum.
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Note added. After submitting this work for publica-
tion, a preprint appeared which discusses non-Hermitian
Majorana modes in a different physical context [55].
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